(e) Show that the set of real numbers of the form a+ by2
where a and b are integers with ordinary addition and
multiplicationisnot afield.

(f) Findthesolution of theequationab.x.ax=cb.xinagroupG,
where a, b, ¢ are given element of G.

5. Attempt any two parts of thefollowing : (2x10=20)

(@) Defineisomorphic graphs. Find out whether thefollowing
two graphs are isomorphic or not :

O

f
TN
a

b

Explain your answer.

(b) Definewithoneexample (i) Eulerian path and (ii) Eulerian
circuit. Also find out which of the following graph is an
Eulerian path

Explain your answer

(c) Explain what do you understand by finite state machine.
Design afinite state automation that accepts those strings
over {0, 1} such that the number of zerosisdivisible by 3.
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Note :— Attempt all the questions.
1. Attempt any four partsof thefollowing : (4x5=20)
(@) Let A and B be two sets then prove that :
AAB=(A-B)uU (B-A)

(b) Inasurvey of 180 people, it was observed that 30 people
read Hindustan Times, 25 read Timesof India, 28 read The
Tribune, 15 read both Hindustan Times and The Tribune,
18 read both Times of Indiaand The Tribune, 20 read both
Hindustan Times and Times of Indiaand 5 read all three
papers. Find :

(i) The number of people who read at |least one of the
three newspapers.

(i)  The number of peoplewho read no newspaper at all.

(c) Letf:A—Bandg:B — Cbetwo functions, then show
that :

(i) gof:A — Cisontoif f and g are onto

(i) gof: A — Cisoneto-oneif f and g are one-to-one.
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(d)

(e)

(f)

Attempt any four parts of thefollowing:

(@
(b)

(©)

(d)

(e)

Iff: A—>Bandg : B— Carehijective mappings, then
show that :

(gof)™ = fog™
Let Sbetheset of all pointsinaplane. Let R bearelation
such that for any two points, aand b; (g, b) € Rif bis

within two centimeters from a, show that R is an
equivalencerelation.

DefinearelationRonaset X ={1, 2, 3,4, 5} :

(i) Whichisonly reflexive.

(i) Whichisreflexive and symmetric.

(i) Whichissymmetric but not reflexive.

(4x5=20)
Show, by mathematical induction, that the sum of first n
odd numbersisn?.

Using truth table, find out whether following logical

expressions are equivalent or not ?
pa(@vnand(paq) v (par)

Using algebraof proposition, show that :
peg=(pvag=(paa)

Obtain the principal disjunctive normal form of :
(PA~aa~1)v(qnar)

Find out whether the following proposition is tautolog or

not ?

[(p=aA@=0] =@pP=r

(f) Check thevalidity of thefollowing argument :
"If Roli has completed MCA, then she is assured a good
job.
If Roli isassured agood job, sheis happy.
Roli isnot happy.
Therefore, Roli has not completed MCA."
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Attempt any two parts of the following :

(@

(b)

(©)

Attempt any four parts of thefollowing:

(a

(b)

(©)

(d)
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(2x10=20)

(i) Provethat P(n,r)=P(n-21,r)+rP(n-1,r-1)

(i) Provethat"c ="*'c —"c _,

Find the general solution of following recurrencerelation :
3-g_,-123_,= (3 +64

givea =2anda =8.

Find thegenerd solution of thefollowing recurrencerelation,

using generating function:

a—-93 ,+26a ,—-24a ,=0,n=>3
witha =0,a =1anda, = 10.
(4x5=20)
Show that the set Q" of positive rational numbers does
not form a group for the composition = defined by
arb=abVabe Q.
Show that the set Q —{ 1} of rational numbers other that 1
isan abelian group under the composition = defined as

Xxy=X+y—=Xy
Show that the set X of four permutations I, (1 2) (3 4),
(13)(2 4)and (1 4) (2 3) onfour symbols1, 2, 3,4isan
abelian group with respect to the permutation multiplication.
Let R beasystem satisfying all the postulates required for
aring with the possible exception of a+ b=b + a If there

existsoneelementce Rsuchthatac=bhc= a=bV a,
b € R, then provethat Risaring.
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